Introduction {#sec1-1}
============

Primary intracranial rhabdomyosarcoma (PIRMS) is a rare tumor of mesenchymal origin. It affects the pediatric population more commonly, usually presenting with a short duration of symptoms and a rapid progression.[@ref1] PIRMS has a predilection for the cerebellum; however, supratentorial involvement has also been reported.\[2-4\] We present a case of PIRMS in a 7-year-old boy, which clinically and radiologically mimicked a vestibular schwannoma, and discuss the histology and treatment options in this condition.

Case Report {#sec1-2}
===========

A 7-year-old male patient was seen in our outpatient clinic with complaints of gradually progressing hearing loss in the right ear with disequilibrium and headache associated with projectile vomiting for 1 month and episodes of transient loss of consciousness, each episode lasting for about 30 minutes. Clinical examination revealed grade 4 papilledema, infranuclear facial palsy on the right side, and sensorineural hearing loss in the right ear with impaired gag reflex and cerebellar signs on the right side.

Magnetic resonance imaging (MRI) with gadolinium contrast \[Figure [1b](#F1){ref-type="fig"}--[1e](#F1){ref-type="fig"}\] showed an extra-axial lesion in the right cerebellopontine angle measuring 4×4.5×5.5 cm, which was isointense on T1W and hyperintense on T2W with intense contrast enhancement. The lesion was extending into the internal auditory meatus along with the 7^th^/8^th^ nerve complex. The brainstem and the fourth ventricle were both pushed to the left and distorted by the tumor and there was no hydrocephalus. The imaging was consistent with a vestibular schwannoma.

![(a) CECT showing a heterogeneously enhancing extra-axial tumor in the right CPA cistern; (b) MRI T1W shows an isointense lesion in the right CPA, note the gross distortion of the pons. The tumor measured 4×4.5×5.5 cm; (c) On T2W, the lesion is hyperintense, with clefts of CSF seen adjacent to the cerebellum and the brainstem; (d) T1W post-gadolinium contrast shows bright contrast enhancement with an intrametal extension; (e) Coronal T1W post-gadolinium contrast shows the tumor causing gross brainstem distortion, with the rostral extent reaching the tentorium with no hydrocephalus; (f) postoperative CECT, 3 weeks after surgery shows no residual tumor. Postoperative craniectomy defect and a pseudomeningocoele is seen](AJNS-12-109-g001){#F1}

The tumor was approached through a right retromastoid craniectomy. The tumor was firm with a fleshy consistency and moderately vascular, except at the lower pole where it was mucinous with a well-defined plane of cleavage from the brainstem and the cerebellum (an appearance unlike a typical schwannoma). The 7^th^ and the 8^th^ nerves were not seen separately from the tumor and could not be preserved at surgery. Complete excision of the tumor was done. In the postoperative period, the patient required lateral tarsorraphy to prevent corneal exposure in the right eye. He was discharged on the 7^th^ postoperative day. Three weeks later, the patient returned with a pseudomeningocoele at the operative site. Contrast-enhanced CT scan \[[Figure 1f](#F1){ref-type="fig"}\] showed complete tumor excision with hydrocephalus and subgaleal collection of CSF at the surgical site. A ventriculoperitoneal shunt was performed on the left side, which successfully controlled the pseudomeningocoele. He underwent fractionated external beam radiotherapy (5400 cGY/30 fractions) but declined any further treatment. At 6-month follow-up he had mild ataxia, but was otherwise asymptomatic. MRI of the brain showed no recurrence after 6 months of surgery.

Histopathological examination of surgical specimen \[[Figure 2a](#F2){ref-type="fig"}\] showed a cellular tumor with mild to moderately pleomorphic round nuclei, coarse chromatin, and conspicuous nucleoli, with moderate to abundant eosinophilic cytoplasm with suggestion of cytoplasmic striations in places. A histological differential diagnosis of medullomyoblastoma and rhabdomyosarcoma was considered. To differentiate these two conditions, immunohistochemistry for desmin, vimentin, myogenin, GFAP, synaptophysin, and neurofilament was performed. The tumor cells were immunoreactive for desmin, vimentin, and myogenin \[Figure [2b](#F2){ref-type="fig"}--[2d](#F2){ref-type="fig"}\]. GFAP, synaptophysin, and neurofilament were negative. With the aforementioned histological features and immunohistochemistry, the diagnosis of rhabdomyosarcoma was offered.

![(a) Hematoxylin and eosin-stained section showed a cellular tumor with round nuclei, coarse chromatin, small to conspicuous nucleoli and moderate amount of eosinophilic cytoplasm. Arrow points to a cell with tailing of the cytoplasm (b) Myogenin immunohistochemistry showed diffuse strong nuclear staining (c and d) Diffuse strong cytoplasmic staining for desmin and vimentin, respectively](AJNS-12-109-g002){#F2}

Discussion {#sec1-3}
==========

Primary intracranial sarcomas are exceedingly rare tumors constituting 0.1-0.2% of all intracranial tumors.\[[@ref1][@ref2]\] Primary intracranial rhabdomyosarcoma (PIRMS) is more commonly seen in infants and young children with only nine reported cases in adults.\[[@ref3][@ref4][@ref5][@ref6][@ref7]\] The most common site of involvement in children is the cerebellum\[[@ref4]\] unlike adults in whom a supratentorial predilection is seen.\[[@ref8]\] Rhabdomyosarcoma is the most common soft tissue sarcoma occurring in children and most commonly affects the head and neck. In the head and neck region, it occurs in parameningeal locations like nasopharynx, nasal cavity, paranasal sinuses, temporal bone, pterygopalatine fossa, and infratemporal fossa. Intracranial RMS may also occur following local extension to the meninges and then the brain, or may occur as secondaries from an extracranial primary.\[[@ref1][@ref2]\]

Rhabdomyosarcoma is classified into four pathological subtypes (1) embryonal, (2) alveolar, (3) botryoid, and (4) pleomorphic.\[[@ref7]\] Berard who called it "tumeur embryonnaire du muscle striae' described the embryonal rhabdomyosarcoma in 1894.\[[@ref9]\]

These tumors may arise from the craniospinal meningeal layers, blood vessels, muscle, cartilage, or the bones lying in proximity. Within the central nervous system they are postulated to arise from heterotopias, multipotent mesenchymal cells, dedifferentiation of mesenchymal cells, or from teratomas of the CNS.

On MRI, they appear iso- to hypointense on T1W and hyperintense on T2W, are poorly defined and show heterogeneous enhancement on contrast. However, there are no features that distinguish them from other primary or secondary neoplasms of the brain.\[[@ref3]\]

A characteristic feature on genetic analysis in embryonal rhabdomyosarcoma is the loss of heterozygosity (LOH) of 11p15.5.\[[@ref10]\] A favorable feature is the presence of hyperploidy in embryonal RMS, which bestows a better survival compared to diploidy in patients with non-metastatic RMS.\[[@ref11]\] The main aim at surgery is gross total tumor excision, following which the patient is subjected to radiation of the tumor bed and the craniospinal axis, and chemotherapy. Radiation therapy remains the adjuvant of choice with a dose and fractionation similar to that used in malignant gliomas, though there are no treatment protocols defined for intracranial RMS. Relatively good results were reported after the administration of vincristine, actinomycin D and cyclophosphamide (VAC) or ifosfamide, carboplatin, and etoposide (ICE).\[[@ref8]\] Despite these modalities, the prognosis remains bleak with an overall survival of less than 12 months.\[[@ref3][@ref5][@ref12]\]

Conclusions {#sec1-4}
===========

PIRMS is an unusual tumor of the cerebellopontine angle. It affects children and has a rapidly progressing course, often presenting with early signs of raised intracranial pressure. Treatment consists of complete excision followed by adjuvant radiotherapy and chemotherapy. In children, lesions of the cerebellopontine angle with a rapid course and an unusual pathological appearance during surgery should evoke suspicion of rare tumors like a PIRMS.
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